Interactive comment on "Absorption and fluorescence properties of the eastern Bering Sea in the summer with special reference to the influence of a Cold Pool" by E. J. D'Sa et al.
2012), and (iv) examining the relationship between Apparent Oxygen Utilization (AOU) and CDOM optical properties such as Scdom (Figure 2d; Table 4). A strong negative relationship between AOU>0 and Scdom (r 2 =0.79) with S decreasing linearly in waters transitioning from the middle shelf, the outer shelf and into the deep slope waters of the EBS suggested the increasing aromaticity and molecular weight structure of CDOM in these waters
.
Several specific comments are also provided as below. Taking into account these comments would help for better describing optical properties of CDOM in EBS. After the revision, the paper would be appropriate to a publication in BG.
Specific comments:
-Page L19110 Line 15: 24 ± 2.25 μm? Not 24 ± 2.25 * 10ˆ-3 μm? -Page L19118 Lines 13-15: "Relationships between the CDOM...". This sentence should be in section of discussion rather than in section of results. This sentence will be modified and moved to the discussion section to reflect the new results of the relationship between salinity and Scdom (inverse relationship, r 2 = 0.46) after excluding samples associated with sea ice melt waters (salinity <31, surface samples; Fig 2a, b) . Also, samples obtained near the islands (St. Paul, Pribilof and Nunivak) tend to contribute to greater scatter in the data. Lines 28-29: "This could be attributed...". Vague expression. Also, this sentence should be placed in the section of Discussion. This sentence will be modified and moved to the discussion section. We have determined the relationship between salinity and a g 355 (please see Table 4 in this comment) and observed an inverse correlation for the inner shelf (Table 4; r 2 =0.34) and an inverse weak correlation for the rest of the samples.
-Page L19119 Lines 1-3: "Similarly, the increase...". How can you prove that? It would be better to show relationship between SCDOM and aCDOM(i) to examine the effect of photobleaching. In Figure 2d , do S275-295 values increase with increasing temperature significantly?
The relationship between ag355 and Scdom illustrates the effect of photobleaching (new Figure 2c) Line 6: Shouldn't "Chl fluorescence" be converted into chlorophyll concentrations and shown as log-scale? It could provide a clearer relationship. Fig. 2e has been re-labeled to chlorophyll concentrations to reflect the units (g/l) Granskog et al. 2012; . As to "A lens….", Stabeno et al. (2012) noted that the freshwater pool just north of 60 latitude (Figure 6b ) was the result of ice melt; Figure 6e indicates ice melt waters to have relatively lower levels of CDOM.
Chl fluorescence in
-Page L19122 Lines 9-10: "The stratification appeared...". Please add density contours to Figure 6 and check it. Thanks for the suggestion. Density contours have been added to Figure 6 ; the presence of pycnocline observed in Figure 6 now supports the above statement.
Lines 10-15: "With ice covering". Apparent oxygen utilization (AOU) would be useful to examine the presence of ice in previous winter. These sentences should be placed in section of Discussion. Mathis et al. 2010 and Goes et al. 2014 . We will reference these two papers in the revised manuscript. -Page L19125 Lines 4-6 and 26-28: Avoid redundancy. Thanks. The statement will be removed.
Lines 6-10: I'm confused here. Figure 4e suggest that high ag355 values in the inner shelf attributed to river input. If so, the source of CDOM would be of terrestrial origin, not marine source. However, in section 3.2.1, you clearly mentioned that C1 is marine component. C1 is high in the inner shelf. These results suggest that in the inner shelf, both marine and terrestrial origin of CDOM were high. Please verify that. Figures 10f and 11f) . elevated salinity especially in the north middle shelf cold bottom waters.
This has been done (please see example plots of new
If available, stable oxygen isotope values of water would also be a good indicator for water masses in this region and would be extremely useful to interpret this heterogeneous data set. The authors are not aware about the availability of the stable oxygen isotope data for this study.
The other suggestion I would have is to expand on the observed ranges of optical properties published for the high latitude environments. Spectral slope values for example can vary from 12 to 40 in the Arctic environment, unrelated to photo-bleaching of CDOM but with strong relationships to water masses. There have also been other studies in the Arctic including information about Parallel Factor Analysis components of EEMs that could be related to this data set to identify similarities and differences, see work by Granskog et al., and Walker et al. We have included some additional references as suggested.
In terms of constraining the sources and transformations of organic matter it might be helpful to look at a property-property plot of S and a355nm, this relationship has produced interesting patterns in other studies in the Arctic and might help with the interpretation of this heterogeneous data set. Stedmon and Markager (2001) for distinguishing marine CDOM from terrestrial CDOM, the patterns observed in our study indicate CDOM mainly of marine origin in the outer shelf and slope waters and terrestrial CDOM in the inner shelf (see also Granskog et al. 2012) . A third trend is also observed in waters of the middle shelf that suggest these waters to be intermediate between the terrestrial and marine end members.
The S versus a g 355 plot does indeed reveal three patterns associated with the different water masses (Figure 2c). Although the wavelengths used in the S versus CDOM relationship differed from that used in the model derived by
One interesting observation in this study is that absorbance and fluorescence give you a somewhat different picture, particularly in terms of a potential sediment CDOM source. While the fluorescence components are mostly elevated in the lower water column the absorbance based parameters are not.
New distribution plots of AOU and the density contour further provide additional insights into the water column distribution of CDOM.
My last general comment would be to try to shorten the manuscript, may be fewer figures and a combined results and discussion section to improve the manuscript flow.
In an effort to shorten the manuscript we have removed Figure 11 ( 
